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$I$ : $f,$ $g_{i}:\mathbb{R}^{n}arrow \mathbb{R}(i\in I)$
(KKT )
2008 basic constraint quali-
fication(BCQ)
Li, Ng, Pong $BCQ$
BCQ
1841 2013 129-134 129
BCQ
[2]
BCQ coneco $\bigcup_{i\in I}epig^{*}$
BCQ
BCQ $n\leq 2$
coneco $\bigcup_{i\in I}epig^{*}$ BCQ
$n\geq 3$ coneco $\bigcup_{i\in I}epig^{*}$ BCQ
[3] $n$





$A\subseteq \mathbb{R}^{n}$ cl $A$ , int $A$ , bd $A$ , cone $A,$
co $A$ $f$ $\mathbb{R}^{n}$ $\mathbb{R}$ $f$
$x,$ $y\in \mathbb{R}^{n},$ $\lambda\in(0,1)$ $f((1-\lambda)x+\lambda y)\leq(1-\lambda)f(x)+\lambda f(y)$
epi $f=\{(x, r)\in \mathbb{R}^{n}\cross \mathbb{R}|f(x)\leq r\}$ $f$ dom $f=\{x\in$
$\mathbb{R}^{n}|f(x)<+\infty\}$ $f$ $f$ $f$
$f^{*}:\mathbb{R}^{n}arrow \mathbb{R}\cup\{+\infty\}$
$f^{*}(u)= \sup\{\langle u, x\rangle-f(x)|x\in \mathbb{R}^{n}\}$
$u,$ $x\rangle$ $u$ $x$
$x\in \mathbb{R}^{n}$ $f$
$\partial f(x)=\{z\in \mathbb{R}^{n}|f(x)+\langle z, y-x\rangle\leq f(y), \forall y\in \mathbb{R}^{n}\}$
$g$ , $g$ $h$ infimal convolution
$(g \oplus h)(x) :=\inf_{x_{1}+x2=x}\{g(x_{1})+h(x_{2})\}$
dom $g\cap$ dom $h\neq\emptyset$ $(g\oplus h)^{*}=g^{*}+$
$A\subseteq \mathbb{R}^{n}$
$\delta_{A}(x)=\{\begin{array}{ll}0 (x\in A)+\infty (x\not\in A)\end{array}$
130
$\overline{\delta}_{A}$ : $\mathbb{R}^{n}arrow \mathbb{R}\cup\{+\infty\}$ $A$ $A$
$x\in A$ $A$ $N_{A}(x)$
$N_{A}(x)=\{z\in \mathbb{R}^{n}|\langle z, y-x\rangle\leq 0, \forall y\in A\}$
$\{g_{i}|i\in I\}$ $S=\{x\in \mathbb{R}^{n}|g_{i}(x)\leq$
$0,\forall i\in I\}$ $\{g_{i}|i\in I\}$ $\overline{X}\in S$ basic constraint qualifica-
tion(BCQ)
$N_{S}(\overline{x})=$ cone co $\bigcup_{i\in I(\overline{x})}\partial g_{i}(\overline{x})$
$I(\overline{x})=\{i\in I|g_{i}(\overline{x})=0, \forall i\in I\}$
$\overline{x}\in$ int $S$ $\overline{x}$ BCQ BCQ
2.1. ([1]) $\overline{x}\in S$ (A) (B) :
(A) $\{g_{i}|i\in I\}$ $\overline{x}$ BCQ
(B) $f$ : $\mathbb{R}^{n}arrow \mathbb{R}$ (i) (ii) :
(i) $\overline{x}$ (P)






2.2. ([2]) $\overline{x}$ (P) (i) (ii) :
(i) $\{g_{i}|i\in I\}$ $\overline{x}$ BCQ
(ii) $\{y\in \mathbb{R}^{n}(y, \langle y,\overline{x}\rangle)\in$ cl cone co
$\bigcup_{i\in I}$
epi $g_{i}^{*}\}$








$g_{j}(x_{j})=\{\begin{array}{ll}\frac{1}{2}(x_{j}+1)^{2} x_{j}\in(-\infty, -1],0 x_{j}\in(-1,1) ,\frac{1}{2}(x_{j}-1)^{2} x_{j}\in[1, +\infty) .\end{array}$
$S=[-1,1]^{2}$
$g^{*}(y_{1}, y_{2})= \frac{1}{2}y_{1}^{2}+|y_{1}|+\frac{1}{2}y_{2}^{2}+|y_{2}|$
cone co epi $g_{2}^{*}=\{(y_{1}, y_{2}, r)\in \mathbb{R}^{3}||y_{1}|+|y_{2}|<r\}\cup\{(0,0,0)\}$
cl cone co epi $g_{2}^{*}=\{(y_{1}, y_{2}, r)\in \mathbb{R}^{3}||y_{1}|+|y_{2}|\leq r\}$
int $S$ BCQ bd$S$ BCQ
$n=2$
2.1 $n\leq 2$ cone co $\bigcup_{i\in I}epig^{*}$
$n\geq 3$ cone co $\bigcup_{i\in I}epig^{*}$ [2]
BCQ




dom $g\cap$ dom $h\neq\emptyset$ $(g\oplus h)^{*}=g^{*}+h^{*}$
[3] $h$ : $\mathbb{R}^{n}arrow \mathbb{R}$ $\delta_{A}$ infimal
$co$nvolution $h\oplus\delta_{A}$ BCQ
3.1. ([3]) $S$ $\mathbb{R}^{n}$ $h:\mathbb{R}^{n}arrow \mathbb{R}$ $h(O)=0,$
$h(x)>0(\forall x\in \mathbb{R}^{n}\backslash \{0\})$ $g=h\oplus\delta_{S},\overline{x}\in$ bd $S$ (i) (ii)
:
(i) $N_{S}(\overline{x})\subseteq$ cone $\partial h(O)$ .
(ii) $\{g\}$ $\overline{x}$ BCQ
3.1. $\emptyset\neq S\subseteq \mathbb{R}^{n}$ : $h(x)=a\Vert x\Vert^{p}(a>0,p\geq 1),$ $g=h\oplus\delta_{S},\overline{x}\in$ bd $S$
$\partial h(0)=\{\begin{array}{ll}B(0, a) p=1\{0\} \end{array}$
$B(O, a)$ $a$
$co$ne $\partial h(0)=\{\begin{array}{ll}\mathbb{R}^{n} p=1\{0\} \end{array}$
$p=1$ $N_{S}(\overline{x})\subseteq$ cone $\partial h(O)$ $\{g\}$ $\overline{x}$ BCQ
$N_{S}(\overline{x})\neq\{0\}$ $p>1$ $\{g\}$ $\overline{x}$ BCQ
3.2. $S=[-1,1]^{2},$ $h(x_{1}, x_{2})= \frac{1}{2}(x_{1}^{2}+x_{2}^{2}),$ $g=h\oplus\delta_{S},\overline{x}\in bdS$
$h(x_{1}, x_{2})= \frac{1}{2}\Vert(x_{1}, x_{2})\Vert^{2}$
3.1 $\{g\}$ $\overline{x}$ BCQ
3.3. $\emptyset\neq S\subseteq \mathbb{R}^{2}$ : $h(x_{1}, x_{2})= \frac{1}{2}x_{1}^{2}+|x_{2}|,$ $g=h\oplus\delta_{S},\overline{x}\in$ bd $S$
$\partial h(0)=\{0\}\cross[-1,1]$





3.2. ([3]) $I$ 9: $\mathbb{R}^{n}arrow \mathbb{R}$ $h:\mathbb{R}^{n}arrow \mathbb{R}$
$h(O)=0,$ $h(x)>0(\forall x\in \mathbb{R}^{n}\backslash \{0\})$ $\overline{x}\in S$
$h \oplus\delta_{S}\leq\sup_{i\in I}g_{i}$ :
$N_{S}(\overline{x})\subseteq$ cone $\partial h(0)\Rightarrow\{g_{i}|i\in I\}$ $\overline{x}$ BCQ
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